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(57) Abstract: 

PROBLEM TO BE SOLVED: To promote exhaust 
purification by comprehending the amount of 
nitrogen oxides occluded based on the change in 
oxygen concentration of the exhaust gas detected by 
oxygen sensors disposed upstream and 
downstream of nitrogen oxide occlusion reduction 
catalyst, so as to appropriately obtain the 
occlusion amount of nitrogen oxides in the catalyst 
and by selecting the air excess ratio. 

SOLUTION: A nitrogen oxides occlusion reducing 
catalyst 100 carries a first component 6 of 
carbonate (M)nC03 and a second component 7 of a 
noble metal such as platinum on a heat resistance 
base material 5. When an excess air ratio is in a 
lean state, oxygen ion and NOX react with each to 
form N02. Then the N02 reacts with carbonates, 
which is adsorbed to the catalyst 100 to form 
nitrates. When the nitrates reaches a saturation 
point, the NOX is desorbed and decomposed after 
reacting with unburned HC and CO. The change in 
the oxygen concentration is detected by oxygen 
sensors at the upstream and downstream sides. 



When an estimated ratio of NOX occlusion reaches 
a prescribed value, the air excess ratio is selected 
from lean to rich state. It is also estimated 
whether or not the nitrates have been completely 
desorbed from the catalyst 100, the air excess ratio 
is selected from rich to lean state. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To promote exhaust purification by 
comprehending the amount of nitrogen oxides occluded based 
on the change in oxygen concentration of the exhaust gas 
detected by oxygen sensors disposed upstream and 
downstream of nitrogen oxide occlusion reduction catalyst, so 
as to appropriately obtain the occlusion amount of nitrogen 
oxides in the catalyst and by selecting the air excess ratio. 
SOLUTION: A nitrogen oxides occlusion reducing catalyst 100 
carries a first component 6 of carbonate (M)nC03 and a second 
component 7 of a noble metal such as platinum on a heat 
resistance base material 5. When an excess air ratio is in a lean 
state, oxygen ion and NOX react with each to form N02. Then 
the N02 reacts with carbonates, which is adsorbed to the 
catalyst 100 to form nitrates. When the nitrates reaches a 
saturation point, the NOX is desorbed and decomposed after 
reacting with unburned HC and CO. The change in the oxygen 
concentration is detected by oxygen sensors at the upstream 
and downstream sides. When an estimated ratio of NOX 
occlusion reaches a prescribed value, the air excess ratio is 

selected from lean to rich state. It is also estimated whether or not the nitrates have been completely 
desorbed from the catalyst 100, the air excess ratio is selected from rich to lean state. 
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CLAIMS 



[Claim(s)] 

[Claim 1] According to the nitrogen-oxides occlusion reduction catalyst equipped with the 2nd component 
which consists of the simple substance, oxide, or multiple oxide of the 1st component and noble metals 
which consists of a carbonate In conditions with the amount of oxygen more superfluous than stoichiometry, 
change the nitrogen oxides in exhaust gas to a nitrogen dioxide, and occlusion of said nitrogen dioxide is 
carried out to said 1st component. A nitrogen dioxide is desorbed from said 1st component to which 
occlusion of the nitrogen dioxide was carried out in the conditions which run short of the amounts of oxygen 
from stoichiometry. And the carbon monoxide in exhaust gas, In the nitrogen-oxides occlusion reduction 
catalyst which returns said nitrogen dioxide desorbed with the hydrocarbon Since it is desorbed from the 
nitrogen oxides by which occlusion was carried out to said 1 st component, when an excess air factor is 
changed from Lean to Rich The oxygen sensor installed in the upstream and the downstream of a nitrogen- 
oxides occlusion reduction catalyst, respectively detects change of the oxygen density in exhaust gas. The 
purification approach of the exhaust gas in the internal combustion engine characterized by changing an 
excess air factor to Lean since rich if the amount of desorption of nitrogen oxides is presumed by change of 
said oxygen density and said amount of desorption reaches the value set up beforehand. 
[Claim 2] The purification approach of the exhaust gas in the internal combustion engine according to claim 
1 which multiplies the difference of the reference temperature set up beforehand and the exhaust gas 
temperature of the downstream of a nitrogen-oxides occlusion reduction catalyst by the predetermined 
multiplier, adds to the output voltage value of the downstream oxygen sensor of a nitrogen-oxides occlusion 
reduction catalyst, amends the output voltage value of said downstream oxygen sensor, and is not concerned 
with the exhaust gas temperature of said downstream oxygen sensor circumference, but detects an exact 
oxygen density. 

[Claim 3] It is set as the time amount which an excess air factor is set [ time amount ] as Lean for time 
amount until the ratio of the actual amount of nitrogen-oxides occlusion to the nitrogen-oxides occlusion 
capacity of a nitrogen-oxides occlusion reduction catalyst becomes a predetermined value, and works an 
engine. And the purification approach of the exhaust gas of the internal combustion engine according to 
claim 1 which sets it as the time amount which an excess air factor is richly set [ time amount ] up for time 
amount until the ratio of the actual amount of desorption of nitrogen oxides to the nitrogen-oxides occlusion 
capacity of a nitrogen-oxides occlusion reduction catalyst becomes a predetermined value, and works an 
engine. 

[Claim 4] The purification approach of the exhaust gas in the internal combustion engine according to claim 
1 which sets the excess air factor after said change as the rich excess air factor of the field where the 
desorption rate from the nitrogen-oxides occlusion reduction catalyst of nitrogen oxides is quick in case an 
excess air factor is changed from Lean to Rich, since it is desorbed from the nitrogen oxides by which 
occlusion was carried out to the nitrogen-oxides occlusion reduction catalyst. 

[Claim 5] The purification approach of the exhaust gas in the internal combustion engine according to claim 
1 which works an engine with the excess air factor of the rich field where torque fluctuation is small in case 
an excess air factor is changed from Lean to Rich, in order to desorb the nitrogen oxides by which occlusion 
was carried out to the nitrogen-oxides occlusion reduction catalyst. 

[Claim 6] in order to desorb the nitrogen oxides by which occlusion was carried out to the nitrogen-oxides 
occlusion reduction catalyst, when an excess air factor is changed from Lean to Rich, the temperature of a 
nitrogen-oxides occlusion reduction catalyst is gone up by carrying out the lag of the ignition timing — 
making — nitrogen oxides — and — or the purification approach of the exhaust gas of the internal combustion 
engine according to claim 1 which promotes the desorption of a sulfur oxide. 
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[Claim 7] The purification approach of the exhaust gas of the internal combustion engine according to claim 
1 which does fixed time amount operation of the excess air factor lambda in the lambda= 1 .0 neighborhood 
exhaust gas temperature serves as an elevated temperature before stopping an engine. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the purification approach of an internal combustion 

engine's exhaust gas. 

[0002] 

[Description of the Prior Art] In order to make the nitrogen oxides contained in an internal combustion 
engine's exhaust gas purify generally, the nitrogen-oxides occlusion reduction catalyst is used. In order to 
desorb the nitrogen oxides which set up and carried out occlusion of the excess air factor to Lean in order to 
carry out occlusion of the nitrogen oxides to a nitrogen-oxides occlusion reduction catalyst, and to make it 
react with the carbon monoxide in air (exhaust gas), and a hydrocarbon and to purify, an excess air factor is 
set up richly. 

[0003] However, there was a limit in the amount of the nitrogen oxides which can carry out occlusion to a 

nitrogen-oxides occlusion reduction catalyst, and when this occlusion capacity is not grasped but free fixed 

time amount passed conventionally, the excess air factor was changed to rich or Lean. 

[0004] Therefore, even if it is going to carry out occlusion of the nitrogen oxides exceeding the occlusion 

capacity of a nitrogen-oxides occlusion reduction catalyst, the nitrogen oxides in exhaust gas will bypass a 

nitrogen-oxides occlusion reduction catalyst, and will be emitted into atmospheric air. Moreover, if an 

excess air factor works an engine with a rich setup in spite of having completed the desorption of nitrogen 

oxides (nitrate) from the nitrogen-oxides occlusion reduction catalyst, decline in thermal efficiency will be 

caused. 

[0005] 

[Problem(s) to be Solved by the Invention] In view of the above-mentioned situation, this invention grasps 
the occlusion capacity of the nitrogen oxides of a nitrogen-oxides occlusion reduction catalyst, and aims at 
offering the purification approach of the exhaust gas in the internal combustion engine which promotes 
purification of the nitrogen oxides in exhaust gas by changing an excess air factor from Lean to Lean richly, 
appropriately, since rich. 
[0006] 

[Means for Solving the Problem] Invention of claim 1 According to the nitrogen-oxides occlusion reduction 
catalyst equipped with the 2nd component which consists of the simple substance, oxide, or multiple oxide 
of the 1st component and noble metals which consists of a carbonate In conditions with the amount of 
oxygen more superfluous than stoichiometry, change the nitrogen oxides in exhaust gas to a nitrogen 
dioxide, and occlusion of said nitrogen dioxide is carried out to said 1st component. A nitrogen dioxide is 
desorbed from said 1st component to which occlusion of the nitrogen dioxide was carried out in the 
conditions which run short of the amounts of oxygen from stoichiometry. And the carbon monoxide in 
exhaust gas, In the nitrogen-oxides occlusion reduction catalyst which returns said nitrogen dioxide 
desorbed with the hydrocarbon Since it is desorbed from the nitrogen oxides by which occlusion was carried 
out to said 1 st component, when an excess air factor is changed from Lean to Rich The oxygen sensor 
installed in the upstream and the downstream of a nitrogen-oxides occlusion reduction catalyst, respectively 
detects change of the oxygen density in exhaust gas. When the amount of desorption of nitrogen oxides is 
presumed by change of said oxygen density and said amount of desorption reaches the value set up 
beforehand, it is the purification approach of the exhaust gas in the internal combustion engine characterized 
by changing an excess air factor to Lean since rich. 

[0007] Invention of claim 2 is the purification approach of the exhaust gas in the internal combustion engine 
according to claim 1 which multiplies the difference of the reference temperature set up beforehand and the 
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exhaust gas temperature of the downstream of a nitrogen-oxides occlusion reduction catalyst by the 
predetermined multiplier, adds to the output voltage value of the downstream oxygen sensor of a nitrogen- 
oxides occlusion reduction catalyst, amends the output voltage value of said downstream oxygen sensor, and 
is not concerned with the exhaust gas temperature of said downstream oxygen sensor circumference, but 
detects an exact oxygen density. 

[0008] Invention of claim 3 is set as the time amount which an excess air factor is set [ time amount ] as 
Lean for time amount until the ratio of the actual amount of nitrogen-oxides occlusion to the nitrogen-oxides 
occlusion capacity of a nitrogen-oxides occlusion reduction catalyst becomes a predetermined value, and 
works an engine. And it is the purification approach of the exhaust gas of the internal combustion engine 
according to claim 1 which sets it as the time amount which an excess air factor is richly set [ time amount ] 
up for time amount until the ratio of the actual amount of desorption of nitrogen oxides to the nitrogen- 
oxides occlusion capacity of a nitrogen-oxides occlusion reduction catalyst becomes a predetermined value, 
and works an engine. 

[0009] Since it is desorbed from the nitrogen oxides by which occlusion was carried out to the nitrogen- 
oxides occlusion reduction catalyst, in case invention of claim 4 changes an excess air factor from Lean to 
Rich, it is the purification approach of the exhaust gas in the internal combustion engine according to claim 
1 which sets the excess air factor after said change as the rich excess air factor of the field where the 
desorption rate from the nitrogen-oxides occlusion reduction catalyst of nitrogen oxides is quick. 
[0010] In case invention of claim 5 changes an excess air factor from Lean to Rich in order to desorb the 
nitrogen oxides by which occlusion was carried out to the nitrogen-oxides occlusion reduction catalyst, it is 
the purification approach of the exhaust gas in the internal combustion engine according to claim 1 which 
works an engine with the excess air factor of the rich field where torque fluctuation is small. 
[001 1] when invention of claim 6 changes an excess air factor from Lean to Rich in order to desorb the 
nitrogen oxides by which occlusion was carried out to the nitrogen-oxides occlusion reduction catalyst, it 
goes up the temperature of a nitrogen-oxides occlusion reduction catalyst by carrying out the lag of the 
ignition timing — making — nitrogen oxides — and — or it is the purification approach of the exhaust gas of 
the internal combustion engine according to claim 1 which promotes the desorption of a sulfur oxide. 
[0012] Invention of claim 7 is the purification approach of the exhaust gas of the internal combustion engine 
according to claim 1 which does fixed time amount operation of the excess air factor lambda in the lambda= 
1.0 neighborhood exhaust gas temperature serves as an elevated temperature, before stopping an engine. 
[0013] 

[Embodiment of the Invention] Drawing 1 is the conceptual diagram of the nitrogen-oxides occlusion 
reduction catalyst 100 (it is hereafter called a catalyst 100) suitable for inventing claims 1-7. A catalyst 100 
forms the porosity support layer which becomes the heat-resistant base material 5 which consists of 
cordierite etc. from gamma alumina, and noble metals, such as Platinum Pt, are supported by the porosity 
support layer as the carbonate shown with the chemical formula ((M) nC03) later mentioned as the 1st 
component 6, and the 2nd component 7. 

[0014] In the chemical formula ((M) nC03) of the carbonate which is the 1st component 6, into the part 
shown with Notation M For example, transition metals, such as a manganese, iron, cobalt nickel, copper, 
silver, zinc, and chromium molybdenum tungsten vanadium niobium tantalum cerium lanthanum titanium 
zirconium, Alkaline earth metal, such as calcium magnesium strontium barium, Rare earth, such as alkali 
metal, such as lithium sodium potassium rubidium caesium, and a lanthanum yttrium, other aluminum, a 
silicon, tin, lead, Lynn, or the sulfur are applied. Moreover, as the 2nd component 7, the component which 
consists of the simple substance of noble metals, such as palladium, a rhodium, and a ruthenium, an oxide, 
or a multiple oxide in addition to Platinum Pt is applicable. 

[0015] Drawing 1 sets an excess air factor as Lean (thin condition), and shows the process which carries out 
occlusion of the nitrogen oxides (hereafter referred to as NOX) to a catalyst 1 00 in the form of a nitrate 
(N03 salt). Drawing 2 sets an excess air factor as Rich (rich state), desorbs the nitrate by which occlusion 
was carried out to the catalyst 100 from a catalyst 100, and shows the process to purify. 
[0016] Drawing 4 is the front view showing the condition of having installed the catalyst 100 which 
includes the 1st component 6 and the 2nd component 7 in the middle of the exhaust pipe 2. As shown in 
drawing 4 , the exhaust pipe 2 is connected to the engine 1 , and the upstream oxygen sensor 3 is installed in 
the side near an engine 1 on both sides of the catalyst 100 of an exhaust pipe 2, and the downstream oxygen 
sensor 4 is installed in the side far from an engine 1 . 

[0017] In the Lean condition (thin condition) that the excess air factor lambda was set as lambdaL ( drawing 
3 ), on a catalyst 1 00, as shown in drawing 1 , oxygen ion 02- or 02-, and NOX react, a nitrogen dioxide 
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N02 arises, and N02 reacts with the carbonate which is the 1st component 6 of a catalyst 100, sticks to the 
front face of a catalyst 100, and forms a nitrate. The reaction formula at this time is expressed like (1) type. 
(M) nC03+2N02+l/202 ->(M) n(N03)2+C02 ... (1) 

[001 8] If the nitrate on a catalyst 100 will be in a saturation state, as shown in drawing 3 , an excess air 
factor will be set as lambda=lambda R, and it will be desorbed from a nitrate to the nitrogen oxides NOX. 
The reaction formula at this time is expressed like (2) types. 
(M) nC03+2N02+l/202 <-(M) n(N03)2+C02 ... (2) 

In this way, by making the nitrogen oxides NOX from which it was desorbed react with the hydrocarbon HC 
of non-** contained in exhaust gas, and a carbon monoxide CO, the nitrate on a catalyst 100 is disassembled 
into nitrogen N2, a carbon dioxide CO 2, and water H20, and it returns, and removes. 
[0019] In a formula (1), as for a formula (2), the direction of a reaction to which it goes becomes reverse. 
Here, how to compute the time amount tL and tR which an excess air factor is set [ time amount ] as 
lambdaL and lambdaR, and works an engine 1 is explained. 

[0020] A desorption rate will become slow, if a desorption rate becomes quick and the rate of occlusion is 
conversely smaller, as the actual amount of occlusion to the NOX occlusion capacity of a catalyst 100 is 
comparatively (it is hereafter called a NOX occlusion rate.) large in case the desorption of a nitrate is started 
from a catalyst 1 00 as shown in drawing 6 . 

[0021] As shown in a formula (2), in case a nitrate is desorbed from a catalyst 100, it is desorbed also from 
oxygen. The amount of desorption of the oxygen is proportional to the amount of desorption of a nitrate. 
When the desorption rate of the oxygen from a catalyst 1 00 is large, the rate at which the oxygen density of 
the downstream of a catalyst 1 00 decreases becomes slow. The upstream oxygen sensor 3 and the 
downstream oxygen sensor 4 detect change of this oxygen density. 

[0022] Time amount after it records the stage which detected the predetermined output voltage value Vd, 
respectively and the upstream oxygen sensor 3 detects Vd with the upstream oxygen sensor 3 and the 
downstream oxygen sensor 4 until the downstream oxygen sensor 4 detects Vd is called a time delay td. 
This time delay td is in a NOX occlusion rate and proportionality, and a time delay td also becomes long, so 
that a NOX occlusion rate becomes large. 

[0023] By the way, in case occlusion of the NOX is carried out to a catalyst 100, an occlusion rate changes 
with the amounts of NOX(s) by which occlusion has already been carried out. That is, if there are many 
amounts of occlusion, an occlusion rate is slow, and an occlusion rate is quick if there are few amounts of 
occlusion. When occlusion progresses to some extent, an occlusion rate becomes slow and it becomes 
impossible therefore, to carry out occlusion of it efficiently, even if room to still carry out occlusion 
remains. Then, when it becomes a predetermined rate with a NOX occlusion rate, an excess air factor is 
changed from Lean to Rich. The change stage (Lean setup time) of the excess air factor corresponding to the 
predetermined NOX occlusion rate is computed by the following formula (3). If it controls so that a time 
delay becomes constant value tdt, a NOX occlusion rate is kept constant and it can decide on the time 
amount (tL) which sets an excess air factor as Lean (lambdaL). 
tL(n+l) =tL(n)+Clxsigma(tdt-td (i))/kl ... (3) 
i is the natural number of -(n-k 1+1) n here. 

[0024] In case a time delay is measured, the time delay tL (n+1) of eye a time (n+1) adds and amends the 
value which took and averaged the difference of the target time delay tdt and the i-th time delay to the n-th 
time delay tL (n). Here, CI is a predetermined multiplier which arranges a unit, and is determined are 
completed as a fixed value by tL by experiment, kl is the count of a change to average (the time delay was 
measured), i.e., the count which changed the excess air factor from Lean richly. 

[0025] On the other hand, in the desorption process which set the excess air factor as Rich (lambdaR), while 
the nitrate has ****ed, as shown in a formula (2), it is desorbed also from oxygen 02. A desorption rate will 
become slow if a desorption rate is quick if the desorption rate of a nitrate is-like proportionally and the 
amount of the nitrate by which occlusion is carried out to the catalyst 1 00 has many amounts of occlusion, 
and there are few amounts of occlusion. Therefore, since change of the amount of desorption of oxygen also 
follows the amount of desorption of a nitrate, if change of an oxygen density is supervised with the output 
voltage value of the downstream oxygen sensor 4 and an output voltage value is set to VRRC, the 
desorption of the nitrate from a catalyst 1 00 will presume what was completed mostly, and will change an 
excess air factor from it being rich (lambdaR) to Lean (lambdaL). 

[0026] It experiments beforehand and the target output voltage value VRRCT is calculated. This target 
output voltage value VRRCT serves as an index which shows that the desorption of 02 and NOX was 
completed. As shown in drawing 8 , maximum of the output voltage of each time of the downstream oxygen 
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sensor 4 is set to VRRC (i), and the desorption time amount (time amount which sets an excess air factor as 
lambdaR) tR (n+1) until it changes an excess air factor from it being rich (lambdaR) to Lean (lambdaL) next 
by the formula (4) is computed. 

tR(n+l) =tR(n)+C2xsigma(VRRCT-VRRC (i))/k2 ... (4) 

i is the natural number to -(n-k2) n here, and C2 is a multiplier for arranging a unit, and is determined are 
completed as a fixed value by tR by experiment. k2 is the count of a change which is a count of a change 
which changes an excess air factor from lambdaR to lambdaL, and was sampled among the changes which 
carried out in the past. 

[0027] Sensibility will change in response to the effect of the temperature of the exhaust gas with which the 
downstream oxygen sensor 4 has passed the catalyst 100. That is, output voltage will become high if output 
voltage will become low if exhaust gas is an elevated temperature, and it becomes low temperature 
conversely. However, by amending an output voltage value as follows, it cannot be based on exhaust gas 
temperature, but a proper output can be obtained. 

[0028] The maximum of the output voltage of the downstream oxygen sensor 4 in predetermined 
temperature (for example, 560 degrees C) is measured beforehand, and this value is set to VdO. A formula 
(5) amends the maximum Vd of the downstream output voltage which the engine 1 was worked and was 
actually measured. TR is the exhaust gas temperature of the downstream oxygen sensor 4 neighborhood. 
Vd=Vd0+C3x (560-TR) ... (5) 

C3 is the predetermined multiplier it decided [ multiplier ] by carrying out output voltage at the time of 
setting it as the temperature of some [ an experiment ] and measuring that it would be reference here. 
[0029] A formula (6) amends the target output voltage value VRRCT, and it is made to change with exhaust 
gas temperatures. 

VRRCT=VRRCT0+C4x (560-TR) ... (6) 

VRRCT0 is a target output voltage value at the time of exhaust gas temperature being 560 degrees C here. 

[0030] An engine 1 has low exhaust gas temperature during operation at low load low rotation, and it 

becomes easy to change the output voltage value of the downstream oxygen sensor 4. In this case, a formula 

(7) and (8) amend the counts kl and k2 of a change of an excess air factor to klO and k20, respectively. 

k 1 0-k 1 xC5 (560-TR) ... (7) 

k20=k2xC6 (560-TR) ... (8) 

C5 and C6 are predetermined multipliers here. 

[0031] since it is desorbed from the nitrate which carried out occlusion to the catalyst 100 — an excess air 
factor — from Lean (lambdaL) ~ being rich (lambdaR) — if a desorption rate is quick in case it changes — 
the part — it is rich, the time amount which must be worked becomes short, and the time amount which can 
be worked by Lean becomes long. As shown in drawing 9 , the desorption rate of NOX from a catalyst 100 
becomes so large that an excess air factor becomes rich. Therefore, in case an excess air factor is set as Rich 
(lambdaR), it is set as lambdaR=0.8. Although what is necessary is just to set up lambdaR by within the 
limits to 0.65-0.9, it is more desirable to set up within the limits of 0.7-0.85. 

[0032] Moreover, as shown in drawing 10 , as for torque fluctuation, an excess air factor serves as max in 
the lambda= 1 neighborhood. Therefore, in case a nitrate is desorbed from a catalyst 100, near [ large / 
lambda= 1 ] torque fluctuation is avoided, and lambdaR is set as 0.8. Although what is necessary is just to 
set up lambdaR by within the limits to 0.65-0.9 in order to make torque fluctuation small, it is more 
desirable to set up within the limits of 0.7-0.85. 

[0033] The temperature of the exhaust gas of the upstream of a catalyst 100 becomes high, so that the lag of 
the ignition timing is carried out, as shown in drawing 1 1 . Since the desorption rate of the nitrate from a 
catalyst 1 00 becomes quick so that exhaust gas temperature is high, when an excess air factor is set as Rich 
(lambdaR), the lag of the ignition timing is carried out. 

[0034] As shown in drawing 12 , the NOX flow rate of the upstream of a catalyst 100 becomes so large that 
a load and an engine rotational frequency are large. Moreover, the exhaust gas temperature of the upstream 
of a catalyst 100 becomes high, so that a load and an engine rotational frequency are large. As shown in 
drawing 13 , the amount of NOX occlusion of a catalyst 100 changes with the temperature of this exhaust 
gas. 

[0035] Time amount (time amount taken to carry out occlusion of the NOX to some extent) until it becomes 
a value with (the amount of NOX occlusion / NOX occlusion capacity) is proportional to not being based on 
a load and an engine rotational frequency (NOX occlusion capacity / NOX flow rate). Therefore, if the value 
which carried out the multiplication of the time amount tL ( drawing 3 R> 3) which sets an excess air factor 
as Lean (lambdaL) to the RIN counter multiplier CLt proportional to (a NOX flow rate / NOX occlusion 
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capacity) is integrated, the addition value is proportional to not being based on a load and an engine 
rotational frequency (the amount of NOX occlusion / NOX occlusion capacity). 

[0036] therefore, the time of calculating beforehand the addition value corresponding to the value (CLtxtL) 
of predetermined (amount of NOX occlusion / NOX occlusion capacity) in the experiment, and the addition 
value of (CLtxtL) turning into the value — an excess air factor — from Lean (lambdaL) — being rich 
(lambdaR) — if it changes, a catalyst 100 can start desorption in the condition near the occlusion limitation 
or occlusion limitation of NOX, and the NOX purification in exhaust gas will become very efficient. tL is 
time amount which sets the excess air factor as Lean (lambdaL) here. 

[0037] Moreover, when an excess air factor is set as Rich (lambdaR), the NOX desorption rate from a 
catalyst 1 00 will become quick as shown in drawing 14 , if exhaust gas temperature becomes high, 
therefore, the rich counter multiplier CRt proportional to (a NOX desorption rate / NOX occlusion capacity) 

an excess air factor — being rich (lambdaR) — the value which carried out the multiplication of the time 
amount tR ( drawing 3 ) to set up, and integrated it is proportional to not being based on a load and an 
engine rotational frequency (the amount of NOX desorption / NOX occlusion capacity). 
[0038] Therefore, the addition value corresponding to the value (CRtxtR) of predetermined (amount of 
NOX desorption / NOX occlusion capacity) is beforehand calculated in the experiment, and when the 
addition value of (CRtxtR) turns into the value, an excess air factor is changed from it being rich (lambdaR) 
to Lean (lambdaL). Thereby, the desorption of NOX can be mostly completed from a catalyst 100, and it 
can move to an occlusion process. 

[0039] As shown in drawing 5 , in the Lean condition, not only NOX but sulfur S, oxygen ion 02-, or 02- 
reacts, and an excess air factor forms a sulfate on a catalyst 100, and adsorbs (poisoning). If a sulfate is 
formed on a catalyst 1 00, since the fields where only the part can carry out occlusion of the nitrate will 
decrease in number, the occlusion capacity of NOX </SUB> will become small. 
[0040] The desorption rate of the sulfate from a catalyst 100 becomes so quick that the exhaust gas 
temperature of the catalyst upstream is high. Therefore, if the lag of the ignition timing is carried out in 
order to make exhaust gas temperature high, the desorption rate of a sulfate will become quick and the NOX 
occlusion capacity of a catalyst 100 will return to the original capacity. 

[0041] Even if it works an engine 1 again and the temperature of a catalyst 100 rises, it becomes impossible 
to desorb these, in order that a catalyst 100, a nitrate, and a sulfate may join together strongly, if a catalyst 
1 00 is made to suspend the engine 1 ( drawing 4 ) under operation in the condition that the nitrate and the 
sulfate are formed. Therefore, since a certain fixed time amount (preferably for example, for 1 - 5 minutes 
for 2 - 3 minutes) excess air factor lambda is desorbed from 1 .1 to 0.9, NOX which sets it as the range of 
1.0-0.95 preferably, was worked, and carried out occlusion, or the sulfur oxide which carried out poisoning, 
it is made to make it stop, in case the engine 1 under operation is stopped. 
[0042] Although noble metals, such as Pt which is the 2nd component 7, explained based on the 
configuration currently supported by the direct thermal-resistance base material 5, the 1st component 6 may 
be made to support the 2nd component 7 with the above explanation, as shown in drawing 7 . 
[0043] 

[Effect of the Invention] If invention of claim 1 is applied, since an oxygen sensor will detect the amount of 
desorption of the oxygen proportional to the amount of desorption of the nitrogen oxides in exhaust gas 
After being able to presume the amount of occlusion of the nitrogen oxides to a catalyst 1 00, setting an 
excess air factor as Lean to the occlusion limitation of a catalyst 100 and working an engine, it changes 
richly. Since rich and an excess air factor can be changed to Lean when the desorption of the nitrogen oxides 
from a catalyst 100 is completed, the nitrogen-oxides purification engine performance of a catalyst 100 can 
fully be demonstrated, and exhaust gas can be purified efficiently. Moreover, since time amount which an 
excess air factor is changed [ time amount ] richly and works an engine can be made into necessary 
minimum, thermal efficiency can be raised. 

[0044] If invention of claim 2 is applied, even if it changes exhaust gas temperature, it can amend to the 
detection value at the time of measuring the detection result of the downstream oxygen sensor 4 with 
reference temperature, therefore the amount of the nitrogen oxides in exhaust gas can be presumed correctly. 

[0045] Since an excess air factor can be richly changed from Lean appropriately so that the nitrogen oxides 
which secured and carried out occlusion of the amount of occlusion corresponding to the nitrogen-oxides 
occlusion capacity of a catalyst 100 may be desorbed even if the load concerning an engine and an engine 
rotational frequency change and the flow rate of nitrogen oxides changes if invention of claim 3 is applied, 
the nitrogen oxides in exhaust gas can be purified efficiently. 
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[0046] If invention of claim 4 is applied, thermal efficiency can be raised by being able to perform 
desorption of the nitrogen oxides from a catalyst 100 quickly, and shortening time amount which can be 
made to increase the amount of occlusion of the nitrogen oxides per unit time amount, and can promote 
purification of exhaust gas, and sets up the excess air factor richly, since time amount which sets up the 
excess air factor richly can be shortened. 

[0047] If invention of claim 5 is applied, since torque fluctuation will work an engine 1 with a small rich 
excess air factor, torque fluctuation can be suppressed in case desorption of nitrogen oxides is performed. 
[0048] If invention of claim 6 is applied, since it will carry out the lag of the ignition timing and the 
temperature (temperature of exhaust gas) of a catalyst 100 will be raised Since the desorption of nitrogen 
oxides can be promoted from a catalyst 100, time amount which sets up the excess air factor richly can be 
shortened and time amount which an excess air factor is set [ time amount ] as Lean and works an engine 1 
can be lengthened Purification of the nitrogen oxides in exhaust gas can be promoted, and thermal efficiency 
can be raised. 

[0049] Since an engine will be suspended after desorbing the nitrogen oxides by which occlusion is carried 
out to the catalyst 100, and the sulfur oxide which carried out poisoning if invention of claim 7 is applied, a 
catalyst 1 00 is maintained at a clean condition, the occlusion capacity to nitrogen oxides can fully be 
secured, and when working an engine 1 next time, the nitrogen oxides in exhaust gas can be purified 
efficiently. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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